esp@cenet document view 



Page 1 of 1 



A 



SEMICONDUCTOR ELEMENT HAVING MINI BAND 



Patent number: 
Publication date: 
Inventor: 

Applicant: 

Classification: 
- international: 



JP8250810 
1996-09-27 

JIEFURII DAGAN; TERAGUCHI NOBUAKI; JIYUDEI 
MEGAN RORISON; TOMOMURA YOSHITAKA 

SHARP KK 



H01S3/18 

- european: 

Application number: JP19960052135 19960308 
Priority number(s): GB1 9950004666 19950308 



Also published as: 

EP0731510 (A2) 
US5747827 (A1 ) 
JP2004274089 (A) 
GB2298735 (A) 
EP0731510 (A3) 



Report a data error here 



Abstract of J P8250810 

PURPOSE: To provide a blue-light laser diode 
which can operate continuously at a room 
temperature. CONSTITUTION: In a 
semiconductor element, the movement of carriers 
to an active area 2 is improved by forming a mini 
band 10 in a superlattice area 13 in which first 
and second semiconductors are laminated upon 
another. The laminated film is typically 25nm. 
The energy level 21 of the mini band 18 is made 
equal to or higher than that of a guide area 3 
formed between an active area 2 and the 
superlattice area 13. 
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[ o o 5 i ] l < b. 'pt& < ti>m i ait&TW© 

k> . * * +©»*«#* u. » i iSte^-fiw^fczgi* 
jw^llt s . » i fflts^a-T-^Fflaja t $ /c f - s 

[0 0 5 2 ] jff£0< B. 5i^>FCfitt. 

<b, Koifiti, ^ 

■^mi*J<fcO'®2^zSft(Di5I(Cti!c??-r-5„ 3<=>(C. 5- 
F©«B. $ 1 ffitt£ttlK0'ttBffcW&]$3ft& £ 

#-C4> 5 K*M*+ + V -^©^ajASoj^-c^S J: 
^ 5 --'■OF*^**;!/* (Stark) 

[0 0 5 3 ] *?$L< B. ¥9ftB. Zn. Mg. S. 

0'3l2^i$B> ZnS„Se 1 .,-MgS,Se 1 . I (0^ 

[0 054] ffttetctt. 9 1 «fcO*^2 ¥ig<$©§* 
0*a&fc«^£->©igJlJlJf ^KO-OO F*> ? 
^IlliJfSS. ^> F*> y ^«^MS«jfcStm^© 

1 jffl^M^t BKtt MtcEft £ ftf#S„ c ©jSWHi 

[0 0 5 5 ] »*'L-'< B. mi fc<fctfSfr2^2£M*«> HI 
l*«fct«l2 IB tcBtfPP « t A £• £ fc B3r < Jn jt 

ISBGaAsf&Oi. ^ 1 *J«t^2^^Jl©tS 
•?3E»B. @rt©Mgte<fcy t /$fcBS©?fiK;££ig-r 
•5. C i tcj: -p T £Hi 3 -ttf# S . 

[005 6 ]»*U<B. JRT-BLED. !T. SBi 

[0057] or B. 0 1 *jJ:EFJS23£*f* 

B ; (A 1 Ga I n) Pfc«fcS>* (A 1 Ga 1 n) 

&*©i i i-vis^aift*j:»)»jasn»s. 
[0058] mtmmit&t l < Be^iBWTr* 
s. raffite«stji**r-j-stm©»£tt:B. is^jbj* 

B*^J@ft©¥#t?*«. 

[0059] Sot. ^-?©r§14M^©*(S]^©+ + U 
•^©^«l5r[6i±3-»±-SCiASpJtgr*)S. 5 <=>«:. @& 

[0060 ] 

[f6W©HJ6©Jfcai] ±a*©«t^(c. i^ftU— *?©# 

-< p^JtfJb s^b^ y +t * 7 » V««i ic-i -crass 

3 *l 5 H 0 ' l» + ©> < > F s> 7'i * JU +* - £ if 
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<-rSCi*s^S-C&-5„ ZnMgSSe(CteM5S*s 
ct O'M g ©§«£■ *SEit -5 C i (c J: «j *©-* > F » 7* 
^ifASHfSC &BpJtt-r<bi«i. CtiKBjSWttSte 

«:SfHL'r<So c©M^. m g s ©££*£JI8ti»Bs 

p a D H©IS h . Z n M g S S e tcte W S S *J «fc tfM g 
©fi(iSCCB±IE*s*S. C©±KSB> fi^T-fll 

io itffli,>scitr. @%«fiTB«: < msififiEflHi^w 

MgS.Se,., ( 0 ^ y ^ 1 ) (DmiMtt+fHC 
WWntf. WSMtt«Bi©MgS,Se 1 . y *ZnS.S 
e,., (0 1 ) itC^gS-ttff. MgS.S 

e,. T JB±«:±atZnS,Se 1 ..Ji*flEfi3-&ntf > M 

RSvSe^.jBowffiiBttaBtBSje-r*. c;n*E>©e 

KS-rJ:9K:, Slfe±©«^^*> F:ftlRtt. AEc 

(eWSx*;U4r-^t) 36*0^1 1 1 5meV. 
20 CXAE v (tim?&x.*)\,¥-$Ht) *50~7 3 6me 
Vittijffltt^-sftqgJiSSnfSS. H3B. ««^r© 
2-3©x^;U+--ig{4?:^'-ro C*T,?>©fgfi[B^ -Y Ftf 
(1 h) *j«fcO*^e-^-^ (hh) (CMig-r^o 
[0 06 1 ] ^StcSJl^nfcm 1 *j J:C«B2©^|£»flc 

r.-K ^ * *F*j©5fr?-j i Lrftj^n-ss^^Pflii©^ 

«Wffi©»a^*>&iL'rd5il€.nf#4. 
rfcgff£#Fj ©WSB. iflLz (0^e>L z 
30 ©^Pg©SI3©#FK:*tLr. ->^. u-r-f isii--J5 

[0 06 2] 
[»2] 

2m dZ 2 

[0 0 6 3] *M< Ct%mW?2> 0 C©J»ffiTtt. % 

i^t, MB. 
[0 064] 
40 [«3] 

[0 06 5] 6ti^5 0 /c/c 0, mtttt'-^COWSflJI 

[0 0 6 6] 
[«4] 

50 



= A Sin ^ 



[0 06 7 ] -C*£„ 

[0 06 8] U#>U #F©ifil 3 #*rRg&C ft ■*,<!;> 
ft) JB©Pi**dtr. 

[006 9 ] -L/2A>6 + L/2g-r$lO'£#F©/c 
&©WJS#F#*i5$(cJ;.5jS?tt. #FF*JfC 
[0 07 0] 
[»5] 

n/rZ 



[0071] ccifi^-r s«sw». *j<tc«frFrt«: 

[0 07 2 ] 

sin — — 

[007 3] KifilH-r**«1W»*^it*. 

[0074] wps©^#F©x^;u+*-mfe«. mm 

[007 5 ] 141i, Z n S e UteJ: O'M g S J!4£S 

tcffld-r s c <t (c«t -orj^issti-s— a©#F© i or 

&s. WRi#Fl%D*-JU©ft1fl©3o<Dx*;l,**--l£ 
{3(C©0©E,. E 2 . E a ©3-?©x*JU=P-igflO 

«. if£ll©^JlJICCj;oTi'J5£;?ft-2> (l$HWl©/I 
««2. 8 2t«c3£tAO. #F*>d: #>'"<•;-*>© 

[0 07 6] #f*s <fc y rn©«aw < . mjg-r 5 

F*> «fc 'J -^©ifI©ilS4>(cJ; 0 , En «#F©"HK:& 
J±W 5C 6^83 Stiffs J: 5tc. 8?©x*;M?- 

ffi©#p©tt3H&ttn& (ch©»a*«to*» 

CftttJ:*). x^JU^-U^^HBt&s— a© 
ffitc#fl£J-i&. — a©«-¥#F©J&fiJE©il*«. x*;U 
ffifiits:. H4©*ttlffli««:«t-3r5%StiSJ:5«:. 
'<> Kl*i«:attflc*jgjssr4.. 
[007 7] B5«. ZnSe4^1*sJ:c;MgS2 

i ojawis«3iBiyfci>r*iH«Hf-rt©^tr-* 

rflKft-s. 

[0 0 7 8 ] ±SE©«fc5K:. -It £fcs!>(C 

«. HDjMV y.+^i©/0 F+> ? :/x*;U+*-£ 
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tf*3#£c£#Si£g-C*S. ZnMgSS e©A> K 
u-7'x^;U+'-*Jif^;-r-5i^C. 7*-te7"2?gg 
(Na-Nd) #ft»«:84>-*-*fc«>. 
OA > F =f + 7*x * Jl/*'-#sA t l> ZnMgSSel 
€rt#S©«BHtr*i 0 XHF-K>yec«t»)C*i6© 

*H-#'hSl>fc«>5 x;*> K*JgJaWSC43Wr*. + 
t 'J ftt i KilotWTSfcS) (06) . * 

10 *) ^fiBift*. Blfrf©ja»!tt. 5i/OK*jgidi 
TS©K:+#ft?S;*. 0dx«. d*W3ir*t. d 

[0 07 9] 16IJ, #|£HjJ©Sfl 1 ©HtfiM&ttliE-r & 
*»«*^F-rt©x*jl/^--!»fil[©tWSia-t?*4. c©m 
ttHB. ><y + 1 2tcJ:oT^)£3ftS1g&©fi^#F 

i oa^st-stict&i^-aj. 0 2 tctntmicmMi-? 

£. Lfrls. C*l6«C»2o©»Sttffijlitf*S. 91 
©ffijttt. 5 F 1 8 fcWT 1 3 

20 l&SftScfcS&C. fi^#F 1 0*s<fcOV<ij-t» 1 2#5fflK 

fciO'S x;-c> F 1 8 #>63?l-?-©r§14^$2 ^©*-Jl/ 
©£A©/ca?>©. M&T£*-;U©x*;l,*---?g&&cW 

Fl 8©x*jU*F-*J. jBfrfftiftl 3&ftCC*2gifcftt 
©f ?9 F««43&»6tt*ffiA««2 0©x*iHF-i|l 

aA^F«S8fc$n-5„ 5 F 1 8©g/hx*;l>=F 
30 -i«i2 1 *i, jBfttf-ffig 1 3 £*F©i§tt««2 <b© 
RBtCftg-TStf-f F^3©ffl^^©x^;U+--*tl{4 

-^'> F 1 8*«r«g14««2'<iiliiL»4. 
[0 08 0] «IA3J:i)^:»C^S^:Ucn(C90lr». 
*5<fc Wl« 2 0 fc* * fctt C h «fc 9 /Jn § li*/J^x 
*;U+*-jgti?:^T€> «fc 5 ft 5 F 1 8 ©ff^fiStt. 

ffl^©^* V-Y12 *5 > ^©r£ttM^2 iOAt^A' 

40 Si^> F 1 8©x*;U=F-j^ i£A^2 0© 

x^;l/^-- < fc0ffi*>{cAtt^^--C , 4>, *-JUttSKc«fc 
v) 5 -^'> F©*^aA3ti»4. 
[ 0 0 8 1 ] m 7 ©HjSSffflry:. 5 z->Vs F 1 8 
iiB»7-«« 1 3 ». *V F1RJS3 £ f 7 ? F?I^4 £ 
©P^Klia^ji Stiff So *^isw-c 
». 5 F 1 8 IC&A? &&Affi.m2 0 (c 

<fc-5tM3ti5. LEDI^-TB. COi«*VI-' 

3 «=tBs $ ft. mn^mm 1 3 g »&mfem® 2 © 

fc«t>©+ * y -^m d jAjs()^' y-t'^jg^-rs. c©ct ^ ft 

50 5-^'> F 1 8©^/hx^jU+*-rg{iA5g?i; 
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[0 0 8 2 ] m8<DmMffl-CiZ. 5-><> F 1 
Zm&ttm 1 3 B. * 5 » FM$4 ftJC^Jdci* ti5. 
LED^-Cti, FffiJtf3tttfB£4-l. *5?F« 
$4 tf&H&Itt 2 <Dtctb<D* + +BB 'J +£Jg 

fiS-TS. C©«fc 5 *-A>Kl80S/hx 

[008 3 ] m 9©niS0!iT , tt. fg-r-t*. * f i 

8 £ & fitg^I^ 1 2>1fiii-< FM$s3 b.*?"? ~j F6I 10 

iD{4<i:©raccffi*3A$nr(,5-5*tc*s^r. 07©^ 

\mm%* u*>u fcissswrtt. r§tt«ii<2«, ^* 

'Jt2b(C<to r #81 3 ft £ ^©fiT-ffF 2 a CC J; -5 

ft£^fF«. 5-/OF1 8©g/Jvr.*;U*--tg{i2 1 
*s^*';i»2 b©x*;l>¥-ig{ij:»j;rt:*^a>8:/c«Cft 

[ 0 0 8 4 ] 0 1 0 ©HJ&Wrtt. 2 x/-?> F 

1 8£*fr£&*g^i$l 3#W-f F^3 F 
$1^4<i:CDPiB{Cffl^jA$nr(,^.^Cfct,i'r. i7(Of 20 

©#f 1 0 *Ki&?&^)\,?tfn<o^*>\'¥~wmx, 

^tt«M 2 Ox * Jl/^-flMi J; 13 /Jn§ 

[0085JBHB. ffl^© i i -v i mt^mm 

ZnSefcitfMg S©teT»«. 5. 66 8 

1 t*J<fcO*5. 6 2rc*9, C*ae>«GaAs*S 
(5. 6 53t) lcmm*&£2ti2>. ZnSe©*g 
*5^ttGaAs©tt^^«fc9«Wc;rt:*<. MgS 
©tt^»ttGaAs<0«^3E»«ti3«*>K/hSC>. ft 30 
or. ZnSe-MgSflljffOftSlEfta:. HJl£ffi 

Z>. ZnS.Se.-.-MgS.Se,., (0^ 

x, y£ 1 ) (C*jW4x*J«tc;yCWi^ifflfe«raj)?-r 
SCitCct-pT. ffitST-« G a A s K^fc^jFS^ U 

Z n S„ S e,.» -Mg S V S e,., ( 0 ^ x. y 
^ 1 ) »tt^rtfflj£#rat5iA,£-tfnKSJ0< &0fS 
2>. 40 
[0 08 6] IfitC^^l^Tl^, & o < ti. rtgpr& 

[0 08 7 ] {b-^JZ n S x Se 1 .,te,tO , MgS ( S e 
..,©4*>t?, ZnSe ( x = 0 ) is <fcO'M g S (y = 

1) tt2 5cfl:£*T*»). fi£or. Sfci«l41)?£fM8Ptt 
£*tf5. £/c. Z n S, S e,.,*5j:il>*Mg S» S e,., 
tt. ZnMgSSe45cffc^<fcJtlS!rrftK**(,»»5S 

»a)tt€r^-r^„ so 
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[0 0 8 8] a«T-*tt*i^A:jR^-©Wtt*R'<6)ft 

[0 08 9] 5tT. ZnSe-MgS[>f*ffl^O* 
F;U5*-fe>X (PL) X^h^OMgS^iJtHI 

e>r*ffl»?fc. filT©fiSfi&tt. T 
GaAsiS, »«&g2 7 5'C. Zn, S 
e. Mg. fc<fcO'S©t-A3§;ffiEfc#s&* 6 x l 
0- 7 . 1.4X1 o- 6 . 1.0X1 0- 7 , *jJ:C/2x 1 
0- 7 To r r©^fFTr. ^ixb^t-XCt^tfiSE 

[0090]§12B, 1 5f$®ZnSefd££B$m&7i% 
L/, & 6 tffcS * . COiO12a»10&, C©0© 
12b(J2 0#, fcJ:r>*C©0©l 2 c»3 0#©Mg 
SfiSfi«FlBCcrfWbft:Z n S e -Mg SOf*fflS+ 
CD7 7Kt?OPL^i'h;l'^1'. S^ftx^JU**- 
?H(afc«fc5^©f-^i^;U+*-«. (a) 
3. 19eV. (b) 3. 3 l e V. teiO' ( c ) 3 . 
39eVT4ofc„ ^fiWOt^tiZnSet 
<Dffl<D<>*> + -j y'x.*)\,*r'-mZ0 . 3 eViW 

[009 1 ]H2OltTli, ZnSe-MgSr>T* 
ffit&^©PL*^ h;l>©. Zn S e#J5JtJ*trx??1££ 

GaAsII. Stgja&2 7 5"C. Zn. Se. Mg. 
fc^tfSOfc'-A^ffiEE^aiS* 8 x l 0- 7 . 1. 8x 

10"'. 1. 0X10"'. te^^xiO-'Torr© 
&fFTT\ ^&gxt'£+SHC<fcor)&g;?t>-fc 0 

[0092]ai3B. 10#OMgSfil6^ffl^ 
U. COiO13at?H10#te<J:riCOi©13br 
»2 0#©ZnS efiSS^r^f-TSZnS e -Mg S 
r>-T*etS^©7 7KtOPLX'<i' f-^^r^To IT- 

<?. (a) 3. 2 0 e VfciO' ( b ) 2. 9 8 e VT$> 

o?c. iosi^zn s e^nii^-r^o-r^e^ 

(013a) iZnSe £©R8©>'-?> F+> ? 7*x*;l/ 
*"-^i0. 3eVJ:Wt$,i), Cfttt. ctOSEt^Z 

n s e^wmm^-f ^-r^m^ifif ^ v vmrntt 

[0 09 3] ;^C. C 1 £ F-:/Lfc!>r.&iateT£l£ 
IStifc. 2-3<DS^C-2)^©C 1 F-7*i>-r*etST?: 
01 4fcJ;(>'01 5tC^f„ 

[0 094 1114^^, nSGaAsl«3 
0±IiCniZnSe^-;7Tl3 2^Ixtl>5. C 
0^5 7 7 13 2©±{C7>h'-7"ZnS e-MgSO 
•T ^SfST- 3 4 $ tl . O r ^ffltST- 3 4 ©±tc n 

IZnSe + t^lSe (*iJ:i>Vf .,7 7 1) 
$n5. CtlBn - i - n (CI F-7"Z n S e . 7> 
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F-7*i8tg^ CI K-7'ZnSe)iMMt5o 
Ot , *ffltt-?3 4«, S«lS2 7 5°C, Zn, Se, 
Mg, fciCXSOtf-A^flfiEE**^* 8 x 1 0~\ 
1. 8xl0"\ 1. 0X10 W V teM2xiO- 7 T 
orr, &6WCZnC 1 t <DK-te)l>U&tfil 4 7 °C0D 

y^A«S3 8*»«l©SB5«:JBJ53EL % $/t¥S2 0 

[0 0 9 5 1015^ Eg 1 4 fiCS%rK^CCffl<H-r S 

7> F-7*Zn S e - Mg SOf^fi^S 4^n 
aZnSe-MffSO , r*iH« : ?-42«:a*3fttoiJ % C 
tiKiD, n-n-n (C I F-7'ZnS e, C1F- 
^H«H=-. CI F-7'ZnSe) ttftW&fcSttS. 
[ 0 0 9 6 ] B 1 6 <D 1 6 a KB 1 3 GCtST*?© P L 
# h ;U«r^-r o 0 1 6 <D 1 6 b t£B 1 4 ^cffdrf^ 
CDP LX^^ F;U£^-f . M*T-*tC, S^{bx*n,^ 
-«(£*6<D|fc3fcK:j;&3. 2 1 eVOt'-^xW^ 

[0 0 9 7 ] S17«, 014 *5 J:0*B 1 5 CC^Tif^ 
CDmSS-mE^tt^^nTo 5-f>AB:Bl 4fcSVT*-T- 
CCMU 7-Y>B«H 1 BCC^-r^-T-CcBB-rSo B^nT 
SJ^C, HI 5©n-n -nflli&H:. 014tC^n 
- i -n^igiOSW^SSO^n^^-To cn^, C 

[0 0 9 8] £X« F-:/Ofcor*»ttW&'rS89 
<D2o<D*^fef1*[l/fc. SI 8 CC^TSR^tt, ±WtC 
pSZnSe/^7715 2 SrJgJiSOfcp a A s g 
«5 0*Wr*. 152(DBCT>F-7 , ZnSe-M 
8Sor*jH«Hf-3 4 3W!5flESn. JI3 4CD±&Cp§!!Z 

fc«£(T©£fl% l«SK2 7 5 e a Zru S 

e, Mg, feJ:tfS©tf-A«fffiEE*rt*£* 8 x l 
0*\ 1. 8xi0"\ 1. 0xi0'\ *s«tCf2xi 
0- 7 To r rCD&frTT?, #?«xfc:#*MC<fc -*TJffi 
SS-t+Zco C*iCC<fc9. P- i -p (NF-7'ZnS 
e, T^F-^ffiS^ NF-7'ZnSe) Wjg^JEfi 
S*©F-fc'>^tt. A^7-2 5 0Wfc<t 
CJ f ^v*y5'5> KBE*4. 2 x 1 0" 7 T o r rCD^;^ 

K- tr> Office J: ortftotisfc. 

[0 0 9 9 ] -Y>y«5A«ffi3 8«rSS5 0»ffitCJgRS 
U ^2 0 0 wm(D41i5 6 t ? ^15 4©± 

[ o i o o ] b i 9 KTjvrjR^tt, 0 1 8 ccts-t*^^ 

ffl<H-ra*^ 7>F-7W^fiW3 4^pSZnS 

e-MgSI>r*iatt-T-5 8K:B*Jftto»). cntcj; 
0, p-p-p (NF-7'ZnSe, NF-7«^, 
NF-7'Zn Se) i^WSnS e 
[0101] H20<D20a«. 01 8^C^f^(D7 
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7K"C©PL*^£ HU£^To H2 0<D2 0btt, B 
1 9tC7n-T*-?©7 7 KtOPL^i' FJU*7jrJ\ ffl 
fi^bx^;u+'-^{4^6<D^7fe(c «fc 13 3 . 

[0 1 0 2 ] H2 1«, HI 8*5^01 9tC^Ufc^ 

-^CClfflU 7>f>BBSl Qfc^rJR-T-CCKrr*. 0<D 
<fc5CC, B 1 9^Tp F-^t>f*a»^5 8«rWT 

[0103] ±E<Dtt*tt, ZnSe-MgS Z>-ffrM 

[0 1 0 4 ] ^(C % IE 2 2(CSTU-ftt, niGaA 
slfi3 OiSIKcnSZn S e * FJB6 0£{f;tT 
l^So naZnSe*7vF160O±tCttZn B .,C 
d,. 1 SeSiM6 2#SBS3*K *Stt»6 2©±fctt 
pSZnSe^7^FI6 4«JS?ti5o p 
20 S*^^ F»6 4©±CCpS3>** h)H6 8*JJ|5JSSS 

ns 0 -r>^^A^ffi3 8^»«3o<h«S4Lr^5 

5 a miH©£«11 6 8*ipS3>** Hi 6 6 ifg 
ttUTJBRKSnS. ^x^fciMWU ImmMttT 

^>3>79 ^(DiBBrfflH fc - F ^> > * ±KBl 9 tttt 

[0 1 0 5 ] &CCB2 3fc7jVr»2©U— tftt. 02 2 
©U— tfiHilWCCR— r§tt®6 2ipaz 
nSe>59 FIB 8 4 iODRBtC p3!Z nSe-MgSO 

30 r*jffl»r-5 8 3W»«3tis^raa*. atsr-s 8tt 

5^>F*$*, «ttJH6 2CC*hr&+*y+BBCi& 
*'<L/ 5^'> F©ft/hx*;U=F-igft 

[0 10 6] B 2 2*^0*02 3 CDU-lfCDH^^tB 
^;l/^i#2msri/5 0 0 Of^-fw 
If -f Kt 7 7 KTSISLfc. U-tf5 

5-tt^*HHffifc<fc0JB]iS3*v »2<DU-tf (02 
3) 8^, 4d J ?-JBZnSe£2# : F- 

JiMgS<h£2 0a*8»0iELfc4>©<fc0«JS£Stiyt. 

40 [0107] the. u-'if <o«as^3SK«ftt*ig2 4 

CC^To l>r#iffltt**#T4#2<DU-1f (023) 
^1 0mA©RBHfi«ift*7j*U Ctitt* O^AiHtt^CD 
3tcl*El«©U— !f©3»©lT*ofc. CtUC<£*3, Z 
nSe-Mg-S^rftiBttflt, lfO*-^7Ci-4 

5Ci*ijJ*4 c U-1f*SifiS«4 9 0 nmt*o 

[0108] ^(c % B2 5fc5VT»3<DU-1fW:n®G 
a A sl!3 0(D±SPOCnSZ n S e ^ 7 y Ji 3 2 * 
50 ii^TCiSo nSZnSe^y77l3 2©±(Cttna 
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Zn So.. 7 S e„.„ tf=y -j FJ17 OfliEHSft. 5=7 v 
K@©±(CtinMZ n S e -Mg S OT^St^ 4 2 
JfcfiXSft*. OT#&fg^4 2<D±R:WZnSer£1£a 
7 2A^fiX3ft. S14JlCD±(C«pMZn S e-Mg S 

8DWm$tlZ>, 2*5<fcO*5 8 

©& * ttrSt&I 7 2 CC#tT -5 * + «J i*H D V + * 

t>. ^-T*®^ 5 80ltCBpiZnS,.„Se„., J 
#■5 ? FJf 7 4#Jf$J?R3ft. ftf&K:, £5*FI17 4© 10 
iKpSa:/** FJI6 6«&3ft£. 4>5*9AW 
@3 8#»S3 OMflStCTgJ&Sft. ^h^-f^OlS 
6 8#:3>£* Mf6 6iSMLtM$tl5. U-if 
t*^iat?4 8 0 nm«fc«3^l>U--tf^KS*^ly. C 
n»77Kt(i46 0nmJ;i3SU C ft 6 U -• If MM 
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